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(57) ABSTRACT

A wireless communications terminal stores owner informa-
tion and function states. A terminal control device transmits,
to the wireless communications terminal, control data
including control target information for specitying a termi-
nal to be controlled and function state change information
indicating a change made in the function states of the
terminal. The wireless communications terminal determines,
based on the received control target information and the
stored owner information, whether or not a function state(s)
1s to be changed, and changes the stored function states in
accordance with the determination result. The wireless com-
munications terminal transmits, to the terminal control
device, a process end nofification including the terminal’s
own 1dentification information and indicating whether or not
the function state(s) has been changed.

6 Claims, 6 Drawing Sheets
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CONTROL SYSTEM AND METHOD FOR A
WIRELESS COMMUNICATIONS TERMINAL

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to a control system for a
wireless communications terminal used 1n a wireless com-
munications system, and more specifically, to a control
system for a wireless communications terminal in which the
control system controlling function states of the wireless
communication terminal by using a terminal control device.

2. Description of the Background Art

The use of a wireless communications terminal such as a
mobile phone and a PHS (Personal Handy phone System)
terminal has spread so rapidly that 1t 1s now possible to have
a conversation over a telephone or communicate with each
other by using such a wireless communications terminal at
any time and any place. However, such a desirable advan-
tage of the wireless communications terminal capable of
communicating at any time and any place can be undesirable
under some circumstances. For example, it 1s often unde-
sirable for a school lesson to be disturbed by a student’s
mobile phone ringing 1n the classroom.

To avoid such situations, the wireless communications
terminal, which supports various functions, 1s structured so
as to store, for example, information about whether each
function 1s permitted or not, and/or parameters to be used
when executing each function, such that the values of the
parameters can be changed from outside of the terminal.
Such 1nformation stored in the wireless communications
terminal 1s hereinafter referred to as a “function state”. For
example, the function state includes information whether
calls can be made or received, or information about a type
and a sound volume of a ring tone for a received call or mail
message, and the like. The wireless communications termi-
nal 1s typically structured so as to enable the function state
to be changed by using mput keys or the like, thereby
allowing a user of the terminal to change the terminal’s
function state based on the circumstances where the terminal
1s used. Thus, the functions of the wireless communications
terminal can be restricted within a certain range based on a
setting which 1s 1nputted by the user.

Japanese Patent Laid-Open Publication No. H10-243454
discloses a system for conftrolling a function state of a
wireless communications terminal based on a method other
than using a setting which 1s inputted by a user. In the system
disclosed 1n this gazette, a terminal control device 1s placed
in an arca where a function state of a wireless communica-
fions terminal 1s to be changed. The terminal control device
transmits a control signal for changing the function state of
the terminal, thereby enabling the terminal to change its
function state based on the control signal transmitted from
the terminal control device.

However, the above-described system has a problem in
that the function states of all wireless communications
terminals that have received the control signal will be
uniformly changed into the same state, thereby restricting
the functions of even those wireless communications termi-
nals whose function states are not to be changed.
Furthermore, the terminal control device cannot check
whether a wireless communications terminal has actually
changed 1ts function state, which makes 1t impossible for the
device to manage the function state of the terminal based on
the current function state thereof.

SUMMARY OF THE INVENTION

Therefore, an object of the present invention 1s to provide
a control system for a wireless communications terminal
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2

which can change a function state of a specific wireless
communications terminal and allows a terminal control
device to check that the wireless communications terminal
has actually changed 1ts function state.

The present invention has the following features to attain
the object mentioned above.

A first aspect of the present mvention i1s directed to a
control system for at least one wireless communications
terminal for controlling a function of the at least one wireless
communications terminal. The control system includes a
terminal control device, and the at least one wireless com-
munications terminal. The terminal control device includes:
a control data generation section for generating control data
including control target information to specily a terminal of
the at least one wireless communications terminal to be
controlled, and function state change information about a
change made 1n a function state of the terminal; and a
fransmitting section for transmitting the control data gener-
ated by the control data generation section to the at least one
wireless communications terminal. Each of the at least one
wireless communications terminal includes: a function state
storing section for storing the function state of the wireless
communications terminal; a receiving section for receiving
the control data transmitted from the terminal control
device; an extraction section for extracting the control target
information and the function state change information from
the control data received by the receiving section; a deter-
mination section for determining, based on the control target
information extracted by the extraction section, whether the
function state stored in the function state storing section 1s
to be changed; and a change section for changing, in
accordance with a determination result obtained by the
determination section, the function state stored in the func-
tion state storing section, based on the function state change
information extracted by the extraction section.

As described above, in the first aspect, the wireless
communications terminal stores i1ts own function state, and
the terminal control device transmuits, to the wireless com-
munications terminal, the control data including the control
target information and the function state change 1nforma-
tion. The wireless communications terminal determines,
based on the received control target information, whether the
function state 1s to be changed, and changes the stored
function state in accordance with the determination result.
Thus, 1t 1s possible to change a function state of a speciiic
wireless communications terminal.

In a second aspect of the present invention based on the
first aspect, each of the at least one wireless communications
terminal further includes an owner 1nformation storing sec-
tion for storing owner information of the wireless commu-
nications terminal. Further, the determination section
determines, based on the control target information
extracted by the extraction section and the owner 1nforma-
tion stored 1n the owner mnformation storing section, whether
the function state stored 1n the function state storing section
1s to be changed.

As described above, 1n the second aspect, the wireless
communications terminal stores its own owner information,
and determines whether the function state i1s to be changed
or not based on the received control target information and
owner 1mformation. Thus, it 1s possible to easily specify a
wireless communications terminal whose function state 1s to
be changed.

In a third aspect of the present invention based on the
second aspect, each of the at least one wireless communi-
cations terminal further includes a response transmitting
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section for transmitting, to the terminal control device, a
response which indicates whether the function state stored 1n
the function state storing section has been changed, where
the response 1ncludes 1dentification information of the wire-
less communications terminal. In addition, the terminal
control device further includes: a response receiving section
for receiving the response transmitted from the at least one
wireless communications terminal; a process history storing,
section for storing the response received by the response
receiving section as a process history; and a management
section for changing, based on the process history stored in
the process history storing section, a content of the control
data to be generated by the control data generation section.

As described above, 1n the third aspect, the wireless
communications terminal transmits the response which indi-
cates whether the function state has been changed, where the
response mncluding its own 1dentification information. Thus,
the terminal control device can check that the wireless
communications terminal has changed its function state,
thereby enabling the function state to be changed effectively.

In a fourth aspect of the present mmvention based on the
second aspect, the function state change information
includes function specification information including a
value to be set 1n the terminal to be controlled and time
specification information specifying a period of time during
which the value included in the function specification 1nfor-
mation of the terminal 1s effective. The change section
changes, only within the period of time specified by the time
specification information, the function state stored in the
function state storing section into the value included 1n the
function specification information.

As described above, 1 the fourth aspect, the wireless
communications terminal receives the time specification
information, and changes the stored function state only
within the specified time. Thus, it 1s possible to temporarily
change the function of the wireless communications termi-
nal by using the terminal control device.

A fifth aspect of the present invention 1s directed to a
terminal control device controlling a function of at least one
wireless communications terminal. The terminal control
device 1ncludes a control data generation section for gener-
ating control data including control target information to
specily a terminal of the at least one wireless communica-
fions terminal to be controlled and function state change
information indicating a change made 1n a function state of
the terminal, and a transmitting section for transmitting, to
the wireless communications terminal, the control data gen-
erated by the control data generation section.

As described above, 1n the {ifth aspect, 1t 1s possible to
provide the terminal control device 1n the control system for
a wireless communications terminal according to the first
aspect.

A sixth aspect of the present mvention 1s directed to a
wireless communications terminal structured so that a func-
tion thereof 1s controllable by a terminal control device. The
wireless communications terminal includes: a function state
storing section for storing the terminal’s own function state;
a receiving section for receiving, from the terminal control
device, control data including control target information to
specily a terminal to be controlled and function state change
information indicating a change made 1n the function state;
an extraction section for extracting the control target infor-
mation and the function state change information from the
control data received by the receiving section; a determina-
tion section for determining, based on the control target
information extracted by the extraction section, whether or
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4

not function state stored 1n the function state storing section
1s to be changed; and a change section for changing, 1n
accordance with the determination result obtained by the
determination section, the function state stored 1n the func-
fion state storing section based on the function state change
information extracted by the extraction section.

As described above, 1n the sixth aspect, it 1s possible to
provide the wireless communications terminal in the control
system for a wireless communications terminal according to
the first aspect.

A seventh aspect of the present invention 1s directed to a
control method for at least one wireless communications
terminal controlling a function of the at least one wireless
communications terminal by using a terminal control device,
the method being executed with a function state of each of
the at least one wireless communications terminal being
stored 1 the wireless communications terminal. In the
terminal device, the method includes: a generation step of
generating control data including control target information
to specily a terminal of the at least one wireless communi-
cations terminal to be controlled and function state change
information indicating a change made 1n the function state of
the terminal; and a transmitting step of transmitting the
generated control data to the wireless communications ter-
minal. In each of the at least one wireless communications
terminal, the method 1ncludes: a receiving step of receiving
the transmitted control data; an extraction step of extracting
the control target information and the function state change
information from the received control data; a determination
step of determining whether or not the stored function state
1s to be changed based on the extracted control target
information; and a change step of changing the stored
function state based on the extracted function state change
information in accordance with the determination result.

As described above, 1n the seventh aspect, the wireless
communications terminal stores 1ts own function state, and
the terminal control device transmuits, to the wireless com-
munications terminal, the control data including control
target mnformation and function state change information.
The wireless communications terminal determines, based on
the received control target information, whether or not the
function state 1s to be changed, and changes the stored
function state 1n accordance with the determination result.
Thus, 1t 1s possible to change a function state of a speciiic
wireless communications terminal.

An eighth aspect of the present invention 1s directed to a
program which 1s executed by a wireless communications
terminal for enabling control of a function by using a
terminal control device. The program being executed with a
function state of each of the at least one wireless commu-
nications terminal being stored i the wireless communica-
tions terminal. The program includes: a receiving step of
rece1ving control data including control target information to
specily a terminal to be controlled and function state change
information indicating a change made 1n the function state of
the terminal; an extraction step of extracting the control
target information and the function state change information
from the received control data; a determination step of
determining, based on the extracted control target
information, whether or not the stored function state 1s to be
changed or not; and a change step of changing, in accor-
dance with the determination result, the stored function state
based on the extracted function state change information.

As described above, 1n the eighth aspect, it 1s possible to
provide the program executed, by the wireless communica-
tions terminal in the control system for a wireless commu-
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nications terminal according to the first aspect, for enabling
a function control by using the terminal control device.

These and other objects, features, aspects and advantages
of the present invention will become more apparent from the
following detailed description of the present invention when
taken 1n conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an 1llustration showing the structure of a control
system for a wireless communications terminal according to
an embodiment of the present mnvention;

FIGS. 2A to 2C are 1llustrations showing other exemplary
installations of a terminal control device of the control
system for a wireless communications terminal according to
the embodiment of the present invention;

FIG. 3 1s a block diagram showing a detailed structure of
the terminal control device and the wireless communications
terminal of the control system for a wireless communica-
tions terminal according to the embodiment of the present
mvention;

FIG. 4 1s a flowchart illustrating a function state change
process performed by the wireless communications terminal
of the control system for a wireless communications termi-
nal according to the embodiment of the present invention;

FIG. 5 1s a flowchart illustrating a timer setting process
performed by the wireless communications terminal of the
control system for a wireless communications terminal
according to the embodiment of the present invention;

FIGS. 6A to 6C are 1illustrations showing exemplary
structures of control data transmitted from the terminal
control device to the wireless communications terminal of
the control system for a wireless communications terminal
according to the embodiment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 1s an illustration showing the structure of a control
system for a wireless communications terminal according to
an embodiment of the present mnvention. The system shown
in FIG. 1, mncluding a terminal control device 10 and a
wireless communications terminal 20, and the system 1s
characterized by an ability to change function states of the
wireless communications terminal 20 found m a function
state change arca. The vertical direction 1n FIG. 1 corre-
sponds to the direction perpendicular to the ground.
Hereinafter, the term “function state” 1s used 1n reference to
cach of a number of functions which are supported by the
wireless communications terminal.

As shown 1 FIG. 1, the terminal control device 10 and the
wireless communications terminal 20 are connected com-
municably with each other by radio waves. More
specifically, the terminal control device 10 and the wireless
communications terminal 20 are connected communicably
with each other, for example, by using a wireless network
such as a wireless local area network (LAN), Bluetooth,
infrared communications, a mobile phone, and a PHS ter-
minal. The terminal control device 10 is placed around a
doorway 41 of an arca where the function states of the
wireless communications terminal 20 are to be changed
(hereinafter referred to as “function state change area™). In
FIG. 1, the terminal control device 10 1s placed on a wall
around a doorway 41 of the function state change area. The
function state change arca 1s, for example, a hospital, a
compartment on a train, a concert hall, a meeting room, and
a classroom. The terminal control device 10 transmits con-
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trol data 31 at regular intervals, continuously, or over a
specific period of time to the wireless communications
terminal 20, which may be taken 1n or out the function state
change area.

The control data 31 1s used to change the function states
of the wireless communications terminal 20. The control
data 31 includes control target information and function
state change information. The control target information 1is
information for specifying a wireless communications ter-

minal to be (or not to be) controlled. Specifically, the control
target information 1s, for example, information including
one or any combination of user’s name, users’ group name,
user’s job ftitle, telephone number, mail address, serial
number, part number, and generic or proper name of a
device, and the like.

The function state change information i1s information
about a change made 1n the function states of the wireless
communications terminal to be controlled. The function
state change information includes function specification
information and, i1f necessary, time specification mforma-
tion. The function specification information icludes a value
to be set 1n the wireless communications terminal as the
function states. Specifically, the function specification mfor-
mation includes, for example, a value (ON/OFF value or
parameter) to be set in the wireless communications terminal
about the following information: power ON, power OFF,
phone ring tone OFF, amplifying or lowering the volume of
a phone ring tone, phone ring tone ON, amplifying or
lowering the volume of a notification sound of an incoming
mail, vibration alert ON, vibration alert OFF, wireless signal
transmission OFF, wireless signal transmission ON, call
reception OFF, call reception ON, data reception OFF, data
reception ON, data transmission OFF, and data transmission
ON, etc. The time specification mnformation 1s information
for specitying a period of time during which the function
states are to be changed. Specifically, the time specification
information 1s, for example, one or any arbitrary combina-
tion of information about a start time, an end time, and
duration. The function state change information at least
includes function specification information, and may not
need to include time specification information.

The control data 31 transmitted from the terminal control
device 10 1s determined in various ways. For example,the
terminal control device 10 may include 1nput means such as
input keys or mput switches, thereby allowing an adminis-
trator of the terminal control device 10 to determine the
control data 31. Alternatively, the terminal control device 10
may be connected communicably with a management device
of a wireless communications system, etc., for receiving the
control data 31 therefrom. Alternatively, the terminal control
device 10 may receive a process end notification 32 about
whether the function states of the wireless communications
terminal 20 have been changed or not, thereby changing a
content of the control data 31 based on the received process
end nofification 32.

The wireless communications terminal 20 1s, for example,
a mobile phone, a PHS terminal, a PDA (Personal Digital
Assistant), a personal computer, an audio-video device, efc.
Furthermore, the wireless communications terminal 20 may
be a headphone or an earphone, etc., communicably con-
nected to each device described above and capable of
wireless communications. The wireless communication ter-
minal 20 receives, from the terminal control device 10, the
control data 31 at a point near the doorway 41 of the function
state change area, thereby changing its function states based
on the received control data 31 and transmitting the process
end notification 32 to the terminal control device 10.
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In FIG. 1, one terminal control device 10 1s assumed to be
placed on the wall around the doorway 41 of the function
state change area, however, the number and the location of
the terminal control device 10 are not restricted thereto.
FIGS. 2A to 2C are 1llustrations showing other exemplary
mstallations of the terminal control device 10. In FIGS. 2A
to 2C, the vertical direction corresponds to the direction
perpendicular to the ground as in FIG. 1. In an exemplary
mstallation shown 1n FIG. 2A, a terminal control device 10a

and a terminal control device 10b are placed on a wall
around an entrance 42 and an exit 43 of the function state
change area, respectively. In an exemplary installation
shown 1n FIG. 2B, a terminal control device 10c¢ 1s placed on
a celling of the function state change area. Furthermore, 1n
an exemplary installation shown in FIG. 2C, a terminal
control device 10d and a terminal control device 10g are
placed on a wall around an entrance 42 and an exit 43 of the
function state change area, respectively, and terminal control
devices 10¢ and 10f are each placed on a ceiling of the
function state change arca. In the exemplary installations
shown 1 FIGS. 2A to 2C, the terminal control devices 10a
to 10g are placed on the wall or the ceiling. However, the
terminal control device 10 may be placed on a floor, or may
be deployed in a movable manner.

Furthermore, the terminal control device 10 may transmit
a piece of control data 31 with both control target informa-
tion and function state change information being included
therein, or the terminal control device 10 may transmit these
two pieces of mformation separately. Still further, a base
station controlling transmission of the wireless communica-
tions terminal 20 may be used as the terminal control device
10, whereby the control data 31 1s transmitted by using a
wireless communications function which 1s originally pro-
vided with the wireless communications terminal 20.
Alternatively, the terminal control device 10 maybe installed
separately from the base station, whereby the control data 31
1s transmitted by using a wireless communications function
other than that which is originally provided with the wireless
communications terminal 20. As an example of the latter
case, 1n a conftrol system for a wireless communications
terminal, the control data 31 may be transmitted by using
Bluetooth 1n the case where the wireless communications
terminal 20 1s a mobile phone.

FIG. 3 1s a block diagram showing a detailed structure of
the terminal control device 10 and the wireless communi-
cations terminal 20. As shown 1n FIG. 3, the terminal control
device 10 includes a control data generation section 11, a
transmitting section 12, a receiving section 13, a process
history storing section 14, and a management section 185.
The wireless communications terminal 20 includes a receiv-
ing section 21, an element extraction section 22, a change
determination section 23, an owner information storing
section 24, a function state storing section 25, a function
state change section 26, and a transmitting section 27.

Each component shown 1n FIG. 3 generally operates as
follows. The control data generation section 11 generates
control data for controlling the function states of the wireless
communications terminal 20, and outputs the control data to
the transmitting section 12. The transmitting section 12
transmits the control data outputted from the control data
generation section 11 to the wireless communications ter-
minal 20 by radio waves. As such, the control data 31 is
transmitted by radio waves from the terminal control device
10 to the wireless communications terminal 20.

In the wireless communications terminal 20, the owner
information storing section 24 stores owner information of
the wireless communications terminal 20, and the function
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state storing section 235 stores the function states of the
wireless communications terminal 20. The receiving section
21 recerves the control data 31 transmitted from the terminal
control device 10, and outputs the received control data 31
to the element extraction section 22. The element extraction
section 22 extracts control target information and function
state change information from the control data outputted
from the receiving section 21, and outputs the extracted
information to the change determination section 23. The
change determination section 23 determines whether any
function state stored 1n the function state storing section 23
1s to be changed based on both the control target information
outputted from the element extraction section 22 and the
owner 1nformation stored in the owner information storing
section 24.

When it 1s determined that no function states are to be
changed, the change determination section 23 nofifies the
transmitting section 27 that no function states are to be
changed. In this case, the transmitting section 27 transmits
the process end notification 32 which indicates that no
function states have been changed, the notification including
an 1dentifier of the wireless communications terminal 20.

On the other hand, when 1t 1s determined that any function
state 1s to be changed, the change determination section 23
outputs the function state change information outputted from
the element extraction section 22 to the function state
change section 26. In this case, the function state change
section 26 selects a function state(s) to be changed, based on
the function state change information outputted from the
change determination section 23 and the current function
states stored 1n the function state storing section 235, thereby
changing the function state(s) selected from among the
function states stored 1n the function state storing section 235,
based on the function state change information outputted
from the change determination section 23. Then, the func-
fion state change section 26 notifies the transmitting section
27 of the change result of the function state(s). The trans-
mitting section 27 transmits, by radio waves, the process end
notification 32 which indicates the change result of the
function state(s), where the notification including the iden-
tifier of the wireless communications terminal 20, based on
the notification from the function state change section 26. As
such, regardless of whether or not any function state of the
wireless communications terminal 20 has been changed, the
process end notification 32 1s transmitted by radio waves
from the wireless communications terminal 20 to the termi-
nal control device 10.

In the terminal control device 10, the process history
storing section 14 stores as a process history the change
result of the function state(s) transmitted from the wireless
communications terminal 20. The receiving section 13
receives the process end notification 32 transmitted from the
wireless communications terminal 20, and updates the pro-
cess history stored 1n the process history storing section 14
based on the received process end notification 32. The
management section 15 manages an operation of the control
data generation section 11 based on the process history
stored 1n the process history storing section 14. For example,
when the process end notification 32 1s received from all of
the wireless communications terminals 20 whose function
state(s) is to be changed, the management section 15 may
control the control data generation section 11 to stop trans-
mission of the control data 31. Alternatively, when the
control data generation section 11 generates the control data
31 that 1s transmitted to the wireless communications ter-
minal 20 which 1s taken out of the function state change area,
the management section 15 may control the control data
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generation section 11 so as to conftrol only the wireless
communications terminal 20 that has transmitted the process
end notification 32 indicating that its function state(s) has
been changed (that is, the wireless communications terminal
20 whose function state(s) has been changed). Alternatively,
the management section 15 may 1dentily the wireless com-
munications terminal 20 which 1s taken in or out the function
state change area based on the process history stored 1n the
process history storing section 14, for example, so as to
check whether or not each student is present 1n the case

where the function state change area 1s a classroom.

The wireless communications terminal 20 waits for the
control data 31 as well as a wireless signal to come when the
wireless communications terminal 20 1s operating. When the
wireless signal i1s received, the wireless communications
terminal 20 executes a wireless communications function
originally provided therewith. The wireless communications
terminal 20 may have any type of wireless communications
function, and the type of the wireless communication func-
fion does not affect the structure of the present invention.
Therefore, the description thereof i1s hereinafter omatted.

When the control data 31 1s received, the wireless com-
munications terminal 20 operates in accordance with a
flowchart shown 1n FIG. 4. FIG. 4 1s the flowchart 1llustrat-
ing a function state change process which 1s performed by
the wireless communications terminal 20. In the process
llustrated 1n FIG. 4, two timers are used: a start timer for
measuring a lapse (period) of time after receiving the control
data 31 before beginning to change a function state(s), and
an end timer for measuring a lapse of time after changing the
function state(s) before restoring it to the original state. The
details of the flowchart illustrated 1n FIG. 4 are described
below.

As 1llustrated in FIG. 4, the wireless communications
terminal 20 repeatedly performs the following three pro-
cesses: a process performed when the control data has been
received (steps S102 to S110, a process performed when the
start timer has timed out (steps S112 to S116), and a process
which is performed when the end timer has timed out (steps
S118 to S119). More specifically, the wireless communica-
tions terminal 20 determines whether or not the control data
has been received or not (step S101). When it is determined
that the control data has been received, the wireless com-
munications terminal 20 performs the process carried out 1n
steps S102 to S110. Then, the wireless communications
terminal 20 determines whether or not the start timer has
timed out (step S111). When it is determined that the start
timer has timed out, the wireless communications terminal
20 performs the process carried out 1n steps S112 to S116.
Then, the wireless communications terminal 20 determines
whether or not the end timer has timed out or not (step
S117). When it is determined that the end timer has timed
out, the wireless communications terminal 20 performs the
process carried out 1n steps S118 to S119. Then, the wireless
communications terminal 20 returns to step S101, and
repeats the above-described three processes.

The process which 1s performed when the control data has
been received (steps S102 to S110) is described as a first
process. In the wireless communications terminal 20, the
rece1ving section 21 receives the control data 31 transmutted
from the terminal control device 10 and outputs the received
control data to the element extraction section 22. The
clement extraction section 22 extracts both the control target
information and the function state change information from
the control data outputted from the receiving section 21, and
outputs the extracted information to the change determina-
tion section 23 (step S102). The change determination
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section 23 reads the owner information of the wireless
communications terminal 20 from the owner information
storing section 24 (step S103). Then, the change determi-
nation section 23 determines whether the control target
information has been extracted in step S102 or not (step
S104). When it 1s determined that the control target infor-
mation has been extracted in step S102, the change deter-
mination section 23 proceeds to step S1035. Otherwise, the
change determination section 23 proceeds to step S110.

When proceeding to step S105, the change determination
section 23 checks the type of the control target information
extracted in the element extraction section 22 (step S105),
that 1s, checks which one of the information, target infor-
mation or non-target information, has been included 1n the
control target information. The target information 1s 1nfor-
mation for specilying a wireless communications terminal
whose function state(s) is to be changed, and the non-target
information 1s information for specilying a wireless com-
munications terminal whose function state(s) is not to be
changed. The change determination section 23 proceeds to
step S106 when the control target information 1s target
information, or proceeds to step S107 when the control
target information 1s non-target information.

When the control target information 1s target information,
the change determination section 23 determines whether an
owner of the wireless communications terminal 20 1is
included 1n the target information based on the target infor-
mation and the owner information read in step S103 (step
S106). When the control target information is non-target
information, the change determination section 23 determines
whether or not the owner 1s excluded from the non-target
information based on the non-target information and the
owner information read in step S103 (step S107).

When 1t 1s determined that the owner 1s mcluded 1 the
target information in step S106, or that the owner 1s excluded
from the non-target information 1n step S107, the change
determination section 23 proceeds to step S108. In this case,
the function state change section 26 performs a timer setting
process (shown in FIG. §) (step S108). In the timer setting
process, values of the start timer and the end timer are set if
required. Then, the function state change section 26 notifies
the transmitting section 27 of the change result of the
function state(s). The transmitting section 27 transmits the
process end notification 32 which mdicates the change result
of the function state(s) to the terminal control device 10, the
notification including the i1dentifier of the wireless commu-
nications terminal 20, based on the notification from the
function state change section 26 (step S109).

On the other hand, when 1t 1s determined that the owner
1s not 1ncluded 1n the target information 1n step S106, or that
the owner 1s not excluded from the non-target information 1n
step S107, the change determination section 23 proceeds to
step S110. In this case, the change determination section 23
notifies the transmitting section 27 that the function state(s)
1s not to be changed. The transmitting section 27 transmits
the process end notification 32 which indicates that the
function state(s) has not been changed, the notification

including the i1dentifier of the wireless communications
terminal 20(step S110).

The process which 1s performed when the start timer has
timed out (steps S112 to S116) will now be described as a
second process. When the start timer has timed out, the
function state change section 26 starts operating. The func-
tion state change section 26 selects a function state(s) to be
changed based on the function specification information
extracted 1 step S201 described further below and the
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current function states stored in the function state storing
section 25 (step S112). More specifically, the function state
change section 26 supposes that, 1n principle, all the function
states mncluded 1n the function specification information are
to be changed, any then excludes, from the function states to
be changed, any function state whose two values (i.e., one
included 1n the function specification information and
another stored in the function state storing section 25)
coincide with each other.

Then, the function state change section 26 reads the value
of the selected function state(s) from the function state
storing section 25, which 1s currently stored therein, for
saving the read value in another storing section (not shown)
(step S113). By saving the current function states as
described above, the function states can be restored to the
original state when the end timer has timed out. Then, the
function state change section 26 changes the value of the
selected function state(s), which is currently stored in the
function state storing section 25, into the value included 1n
the function specification information (step S114). Then, the
function state change section 26 stops the start timer (step
S115), and activates the end timer (step S116). The end timer
1s timed out when a time corresponding to the set value of
the timer has lapsed.

The process which 1s performed when the end timer has
timed out (steps S118 to S119) will now be described as a
third process. When the end timer has timed out, the function
state change section 26 starts operating. The function state
change section 26 restores the function states stored 1n the
function state storing section 25 to the original state (step
S118). More specifically, the function state change section
reads the value stored 1n another storing section 26 in step
S113, and changes the value of the function states stored in
the function state storing section 25 into the read value.
Then, the function state change section 26 stops the end
timer (step S119).

FIG. 5 1s a flowchart illustrating the details of the timer
setting process (step S108). The function change section 26
operates 1n the timer setting process. The function change
section 26 extracts function specification information from
the function state change information outputted from the
change determination section 23 (step S201). Then, the
function state change section 26 determines whether the
function specification information has been extracted 1n step
S201 or not (step S202). When it is determined that the
function specification information has been extracted 1n step
S201, the function state change section 26 proceeds to step
S203. In this case, the function state change section 26
determines whether both the start timer and the end timer
have been unset or not (step S203). When it is determined
that both the start timer and the end timer have been unset,
the Tunction state change section 26 proceeds to step S204.
When it 1s determined 1n step S202 that the function speci-
fication information has not been extracted 1n step S201, or
determined in step S203 that neither the start timer nor the
end timer have been unset, the function state change section
26 ends the timer setting process without completing the
following processing. Thus, even 1f the wireless communi-
cations terminal 20 repeatedly receives the control data, it 1s
possible to prevent the two timers from having values
repeatedly set therein.

Then, the function state change section 26 extracts, from
the function state change information outputted from the
change determination section 23, a start time and an end
time included in the time specification information (step
S204). The start time and the end time extracted in step S204
are hereinafter represented as T'S and TE, respectively. Then,
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the function state change section 26 determines whether the
start time and the end time have been extracted 1n step S204
(step S205). When it is determined that both the start time
and the end time have been extracted 1n step S205, the
function state change section 26 proceeds to step S206.
When 1t 1s determined that either the start time or the end
time has been extracted, the function state change section 26
proceeds to step S215. When neither the start time nor the
end time has been extracted, the function state change
section 26 proceeds to step S211.

When 1t 1s determined that both the start and end times
have been extracted 1n step S206, the function state change
section 26 obtains a current time (step S206). The obtained
current time 1s hereinafter represented as TC. Then, the
function state change section 26 compares the start time TS
and the end time TE with the current time TC (step S207).
When carrying out such a comparison, the function state
change section 26 may compare hours and minutes of TS,
TE, and TC, or may compare hours, minutes, and seconds
thereof. When TC is smaller than TS (i.e., the current time
is earlier than the start time), the function state change
section 26 proceeds to step S208. In this case, the function
state change section 26 sets the start timer to (TS-TC) and
the end timer to (TE-TS) (step S208). Then, the function
state change section 26 activates the start timer (step S209),
and proceeds to step S215. The start timer 1s timed out when
time corresponding to the set value of the timer has lapsed.
When 1t 1s determined in step S207 that TC 1s equal to or
greater than TS and is smaller than TE (i.e., the current time
1s the same as or later than the start time, and 1s earlier than
the end time), the function state change section 26 sets the
start timer to 0 (indicating that the start timer will be timed
out immediately) and the end timer to (TE-TC) (step S210),
and proceeds to step S215. When TC 1s equal to or greater
than TE (i.e., the current time is later than the end time), the
function state change section 26 proceeds to step S215
without setting values in the two timers.

When 1t 1s determined 1n step S206 that neither the start
time nor the end time has been extracted, the function state
change section 26 extracts the duration, if any, from the time
specification information (step S211). The duration
extracted 1 step S211 1s hereinafter represented as TX.
Then, the function state change section 26 determines
whether or not the duration has been extracted in step S211
(step S212). When it is determined that the duration has been
extracted in step S211, the function state change section 26
sets the end timer to TX (step S213). Then, the function state
change section 26 sets the start timer to O (step S214), and
proceeds to step S2185.

In step S215, the function state change section 26 stores
the function specification information extracted 1n step
S201. The function specification information stored in step

S215 1s used 1n the process (steps S112 to S116) which is
performed when the start timer has timed out.

In the process shown 1n FIG. §, when 1t 1s determined 1n
step S2035 that either the start time or the end time has been
extracted, 1t 1s assumed that the function state change section
26 determines that the format of the time specification
information 1s not correct, and does not set values 1n the two
timers. In this case, however, the function state change
section 26 may set values to the two timers based on the
extracted time.

Alternatively, the function state change process may be
performed 1n the wireless communications terminal 20 by
preparing a program which 1s operated 1n accordance with

the flowcharts shown 1n FIGS. 4 and §, and making a CPU
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(not shown) incorporated in the wireless communications
terminal 20 execute the program. In this case, the program
may be preinstalled 1n the wireless communications terminal
20, or downloaded for use 1n the wireless communications
terminal 20 by using the wireless communications function.

FIGS. 6A to 6C are 1illustrations showing exemplary
structures of the control data 31 that 1s transmitted from the
terminal control device 10 to the wireless communications
terminal 20. The control data 31a shown 1n FIG. 6 A 1s used
in the case of desiring to restrict the function of students’
wireless communications terminals (e.g., mobile phones)
within the function state change area (in this case, a school
classroom) during class. As the terminal control device 10
transmitting the control data 31a, a server controlling the
function states of a mobile phone 1s placed, for example, as
shown 1n FIG. 1. Both the server and the wireless commu-
nications terminal are capable of short-range wireless com-
munications such as Bluetooth. The server 1s placed on a
wall around a doorway 41 of the classroom for transmitting,
only when the students are taking lessons, the control data
31a at regular intervals (for example, once every 0.1
seconds) so as to change a function state(s) of the students’
mobile phones, etc.

The control data 31a includes control target information
and function state change information. The control target
information includes two pieces of non-target information.
The two pieces of non-target information indicates that the
wireless communications terminals of ALL the users who
belong to either a TEACHER or a STAFF group are not to
be subjected to a function state change. In other words, two
pieces ol non-target information mdicates that the wireless
communications terminal of a user who does not belong to

any of the TEACHER and the STAFF groups (e.g., student)
1s to be subjected to a function state change.

The function state change information includes four
pieces of function specification information, and a start time
and an end time as time specification 1nformation, thereby
indicating that the function states of the wireless commu-
nications terminal are to be changed in order to turn a
speaker OFF, a vibration alert ON, a telephone signal
transmission OFE, and an e-mail transmission OFF from
19:00 to 20:30. When the students enter the classroom, their
mobile phones receive the control data 31a. The function
state values of the students” mobile phones are changed
temporarily, from 19:00 to 20:30, into values included 1n the
function specification information of the control data 31a by
the function state change process (see FIGS. 4 and 5),
thereby turning the students” mobile phones “muted, tele-
phone signal transmission OFF, and e-mail transmission
OFF” from 19:00 to 20:30. As such, the function of the
students” mobile phones i1s temporarily, that 1s, when they
are taking lessons, restricted within a predetermined range.

Assume that, for example, a student enters the classroom
with his/her mobile phone OFF and turns it ON 1n the
classroom 1n order to avoid his/her mobile phone being
subjected to a function state change. Even 1n this case, with
the server capable of obtaining, based on the process end
notification 32 transmitted from the mobile phone that has
received the control data 31a, an i1dentifier of the mobile
phone whose function state(s) has been changed, a server
administrator (e.g., teacher) can detect the student whose
mobile phone has not been subjected to a function state
change by checking the identifiers which are obtained by the
SErver.

The control data 31b shown 1n FIG. 6B 1s used 1n the case
of desiring to turn the volume of a person’s (hereinafter
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assumed to be “Taro”) headphone to the maximum within
the function state change area (in this case, Taro’s room).
Here, assume that a control system for a wireless commu-
nications terminal using the control data 315 includes a
component stereo system as the terminal control device 10
and the headphone as the wireless communications terminal
20. Note that both the component stereo system and the
headphone are capable of short-range wireless communica-
tions such as Bluetooth. The component stereo system 1s
placed m Taro’s room, and transmits the control data 31b at
regular intervals to change the function states of Taro’s

headphone.

The control data 315 1ncludes control target information
and the function state change information. The control target
information includes a piece of target information. The
target information indicates that the wireless communica-
fions terminal whose user’s name 1s TARO and group name
is HEADPHONE (i.c., Taro’s headphone) is subjected to a
function state change. The function state change information
includes a piece of function specification information indi-
cating that the function states of the wireless communica-
tions terminal are to be changed to turn the volume of the
speaker to MAX (maximum). Furthermore, the group name
HEADPHONE and the user’s name TARO are stored in
Taro’s headphone as owner information. With the control
data 31b transmitted under such circumstances from the
component stereo system to the headphone, it 1s possible to
automatically turn the volume of the headphone to the
maximum when Taro enters his room with his headphone
on

The control data 31¢ shown 1 FIG. 6C 1s used for the
wireless communications terminal (here, it is referred to as
“PDA-light”) that can function as a telephone only when the
wireless communications terminals 1s in the vicinity of a
specific server. The PDA-light 1s assumed to be a device that
has a telephone function, but usually sends and receives a
text message only 1n order to provide various services
inexpensively. When it 1s necessary to make a call, a user of
the PDA-light moves toward the neighborhood of a nearby
server, which 1s placed 1n various locations. Both the server
and the PDA-light are capable of short-range wireless com-
munications such as Bluetooth, and the server transmits the

control data 31c¢ at regular intervals for controlling the
function states of the PDA-light.

The control data 31c¢ includes control target information
and function state change information. The control target
information includes a piece of target information. The
target information 1ndicates ALL users’ wireless communi-
cations terminals belonging to a PDA-light group (i.e., all
PDA-lights) are subjected to a function state change. The
function state change information includes a piece of func-
fion specification information and duration as time specifi-
cation mformation. The function specification information
and the duration indicate that the function states of the
wireless communications terminal are to be changed so that
the telephone function turns ON for only 600 seconds.
Furthermore, a group name PDA-light 1s stored as owner
information 1n each PDA-light. Thus,the PDA-light, which
usually does not function as a telephone, can be used as a
telephone for only 600 seconds if it recerves the control data
31c¢ 1n the vicinity of the server.

As described above, 1n the control system for a wireless
communications terminal according to the present
embodiment, the wireless communications terminal stores
owner 1nformation and function states, and the terminal
control device transmits, to the wireless communications
terminal, control data including control target information




US 6,961,579 B2

15

for terminal specification and function state change infor-
mation indicating a function state(s) of the terminal to be
changed. The wireless communications terminal determines
whether or not the function state(s) is to be changed based
on the stored owner information and the received control
target information, and changes the stored function states 1n
accordance with the determination result. Thus, it 1s possible
to change a function state(s) of a specific wireless commu-
nications terminal.

Furthermore, the wireless communications terminal trans-
mits a process end notification which indicates whether its
function state(s) has been changed or not, the notification
including the terminal’s own 1dentifier. With the process end
notification transmitted from the terminal, the terminal con-
trol device can check that the wireless communications
terminal has changed its function state(s), thereby enabling

the function state(s) to be changed effectively.

While the invention has been described i1n detail, the
foregoing description 1s 1n all aspects illustrative and not
restrictive. It 1s understood that numerous other modifica-
tions and variations can be devised without departing from
the scope of the mnvention.

What 1s claimed 1s:

1. A control system for at least one wireless communica-
fions terminal for controlling a function of said at least one
wireless communications terminal, said system comprising:

a terminal control device; and
said at least one wireless communications terminals;

wherein said terminal control device comprises:

a control data generation section operable to generate
control data including control target information to
specily a terminal of said at least one wireless
communications terminal, and function state change
information about a change made 1 a function state
of the terminal of said at least one wireless commu-
nications terminal; and

a transmitting section operable to transmit the control
data generated by said control data generation sec-
tion to said at least one wireless communications
terminal;

wherein each of said at least one wireless communications
terminal comprises:

an owner information storing section operable to store
owner Information of said at least one wireless
communications terminal;

a function state storing section operable to store the
function state of said at least one wireless commu-
nications terminal;

a rece1ving section operable to receive the control data
transmitted from said terminal control device;

an extraction section operable to extract the control
target 1nformation and the function state change
information from the control data received by said
receiving section;

a determination section operable to determine, based on
the control target information extracted by said
extraction section, whether or not the function state
stored 1n said function state storing section 1s to be
changed; and

a change section operable to change, in accordance
with a determination result obtained by said deter-
mination section, the function state stored i1n said
function state storing section, based on the function
state change information extracted by said extraction
section;

wherein the control target mmformation 1s one of target
information for specifying a terminal to be controlled
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and non-target mformation for specifying a terminal
not to be controlled; and

wherein, based on the owner information stored 1n said
owner 1nformation storing section, said determination
section 1s operable to determine that the function state
stored 1n said function state storing section 1s to be
changed when said at least one communications termi-
nal 1s one of specified 1n the target information and not
specified 1n the non-target information.

2. The control system according to claim 1, wherein;

cach of said at least one wireless communications termi-
nal further comprises a response transmitting section
operable to transmit, to said terminal control device, a
response which indicates whether or not the function
state stored 1n said function state storing section has
been changed, the response including identification
information of said at least one wireless communica-
tions terminal; and

said terminal control device further comprises:

a response receiving section operable to receive the
response transmitted from said at least one wireless
communications terminal;

process history storing section operable to store the
response received by said response receiving section
as a process history; and

a management section operable to change, based on the
process history stored 1n said process history storing
section, a content of the control data to be generated
by said control data generation section.

3. The control system according to claim 1, wherein:

the function state change information includes function
specification information including a value to be set 1n
the terminal of said at least one wireless communica-
tions terminal to be controlled, and time specification
information specitying a period of time during which
the value included 1n the function specification infor-
mation of the terminal 1s effective; and

said change section 1s operable to change, only within the

period of time specified by the time specification

imnformation, the function state stored in said function

state storing section mto the value included in the
function specification information.

4. A wireless communications terminal structured so that

a function thereof 1s controllable by a terminal control

device, said wireless communications terminal comprising:

an owner Information storing section operable to store
owner 1nformation of said wireless communications
terminal;

a function state storing section operable to store a function
state of said wireless communications terminal;

a rece1ving section operable to receive, from the terminal
control device, control data including control target
information to specily a terminal and function state
change information indicating a change made 1n the
function state;

an extraction section operable to extract the control target

information and the function state change information
from the control data received by said receiving sec-
tion;

a determination section operable to determine, based on
the control target information extracted by said extrac-
tion section, whether or not the function state stored 1n
said function state storing section 1s to be changed; and

a change section operable to change, 1n accordance with
the determination result obtained by said determination
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section, the function state stored 1n said function state
storing section, based on the function state change
information extracted by said extraction section;

wherein the control target mmformation 1s one of target
information for specifying a terminal to be controlled
and non-target mformation for specifying a terminal
not to be controlled; and

wherein based on the owner information stored 1n said
owner mmformation storing section, said determination
section 1s operable to determine that the function state
stored 1n said function state storing section 1s to be
changed when said wireless communications terminal
1s one of specified in the target information and not
specified 1n the non-target information.

5. A control method for at least one wireless communi-
cations terminal controlling a function of the at least one
wireless communications terminal by using a terminal con-
trol device,

said method being executed with owner information and
a function state of each of the at least one wireless
communications terminal being respectively stored 1n
cach of the at least one wireless communications
terminal,

wheremn, 1n the terminal control device, said method
COmprises:
generating control data including control target infor-
mation to specily a terminal of the at least one
wireless communications terminal and function state
change information indicating a change made 1n the
function state of the terminal of the at least one
wireless communications terminal; and
transmitting the generated control data to the at least
one wireless communications terminal;

wherein, 1n each of the at least one wireless communica-
tions terminal, said method comprises:
receiving the transmitted control data; extracting the
control target information and the function state
change information from the received control data;
determining whether or not the stored function state 1s
to be changed based on the extracted control target
information; and
changing the stored function state based on the
extracted function state change information 1n accor-
dance with the determination result of said determin-
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wheremn the control target information 1s one of target
information for specifying a terminal to be controlled
and non-target mformation for specifying a terminal
not to be controlled; and

wherein, based on the owner information stored 1n the at
least one wireless communications terminal, said deter-
mining determines that the function state stored in the
at least one wireless communications terminal 1s to be
changed when the at least one wireless communications
terminal 1s one of specified 1n the target information
and not specified 1n the non-target information.

6. A program executed by at least one a wireless com-

munications terminal for enabling control of a function by
using a terminal control device,

the program being executed with owner information and
a function state of each of the at least one wireless
communications terminal being respectively stored 1n
cach of the at least one wireless communications
terminal, said program comprising;

receving control data including control target informa-
fion to specily a terminal and function state change

information indicating a change made 1n the function
state of the terminal;

extracting the control target information and the function
state change mformation from the received control
data; determining, based on the extracted control target
information, whether or not the stored function state 1s
to be changed or not; and

changing, 1n accordance with the determination result of
said determining, the stored function state based on the
extracted function state change immformation,

wheremn the control target information 1s one of target
information for specifying a terminal to be controlled
and non-target mformation for specifying a terminal
not to be controlled; and

wherein, based on the owner information stored 1n the at
least one wireless communications terminal, said deter-
mining determines that the function state stored in the
at least one wireless communications terminal 1s to be
changed when the at least one wireless communications
terminal 1s one of specified 1n the target information
and not specified 1n the non-target information.
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